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Infliximab bei schwerer steroidrefraktarer 
Colitis ulcerosa: Eine Pllot-Studie 
Zusammenfassung. Neutralisation von Tumor Ne- 
krose Faktor a (TNFa) durch Infliximab ist effektiv in der 
Behandlung des chronisch-aktiven Mb. Crohn (CD). Wir 
testeten eine einmalige Infusion von 5 mg/kg Infliximab 
im Ftahmen einer open-label Pilot-Studie bei sechs Pati- 
enten mit schwerer, sterold-refraktarer Colitis ulcerosa 
(UC). Die klinische Aktivitat wurde nach Lichtiger an den 
Tagen -1 , 7 und 28 bewertet. Kolonoskopien mit Biop- 
sien wurden am Tag -1 und 7 durchgefuhrt. Alle Patien- 
ten zeigten eine deutliche klinische Besserung am Tag 7 
• (nach Lichtiger: 16,3 ± 0,4 [Tag -1] vs 4,8 ± 0,7 [Tag 7], 
P < 0,0001). Vier der sechs Patienten zeigten eine Lang- 
zeit-Remission (nach Lichtiger: 7,7 ± 2,2 [Tag 28], P < 
0,01 verglichen mit Tag -1) bei einer medianen Nachbe- 
obachtungszeit von 5,5 Monaten. Die Kolonoskopien be- 
statigten die signifikante Besserung der endoskopischen 
Lasionen. Das inflammatorische Infiltrat verschwand auf 
H&E-Farbungen, verbunden mit einer deutlichen Reduk- 
tion an infiltrierenden Neutrophilen. Die semiquantitative 
immunhistochemische Auswertung von T- und B-Lym- 
phozyten und Makrophagen zeigte keine wesenlichen Un- 
terschiede verglichen zur Ausgangssituation, wahrend 
apoptotische Zellen in der Mucosa am Tag 7 reduziert wa- 
ren. Unsere Daten deuten auf eine neue Behandlungs- 
option bei schwerer aktiver steroid-refraktarer UC hin und 
verlangen nach entsprechenden kontrollierten Studien. 

Schlusselworter: Colitis ulcerosa, TNFa, entzundli- 
che Darmerkrankung, Infliximab. 

Summary. Tumor necrosis factor-a (TNFa)-neutral- 
ization by infliximab has previously proven efficacious in 
chronic active Crohn's disease (CD). We performed an 
open-label pilot study of a single infusion of 5 mg/kg in- 
fliximab in six patients with severe active, steroid-refrac- 
tory ulcerative colitis (UC). Clinical activity was evaluated 
according to Lichtiger on days -1 , day 7, and day 28. 
Colonoscopy with biopsy was performed on day -1 and 
day 7. All patients showed marked clinical improvement 
by day 7 (Lichtiger score 16.3 ± 0.4 [day -1] vs 4.8 ± 0.7 
[day 7], P < 0.0001). Four of six patients had long-term 
remission (Lichtiger score 7.7 ± 2.2 [day 28], P < 0.01 
compared to day -1), with a median follow-up of 5.5 
months. Colonoscopy confirmed significant healing of en- 



doscopic lesions. The inflammatory infiltrate disappeared 
on H&E stains, with a marked reduction in infiltrating neu- 
trophils. Semiquantitative evaluation of T and B lympho- 
cytes and macrophages by immunohistochemistry did not 
reveal major differences compared to pre-treatment. 
Apoptotic cells in the mucosa were reduced on day 7. Our 
data point toward a novel efficacious treatment option in 
severe steroid-refractory UC and raise the need for con- 
trolled trials. 

Key words: Ulcerative colitis, TNFa, inflammatory 
bowel disease, infliximab. 

Introduction 

UC and CD are two manifestations of inflammatory 
bowel disease (IBD), with a prevalence of 150-200 cases 
per 100.000 in the western world, whose etiologies are un- 
known [1]. UC is confined to the large bowel and is char- 
acterized by superficial inflammation of the mucosa. In 
contrast, CD presents as transmural inflammation and may 
affect all parts of the gastrointestinal tract [2]. Several lines 
of evidence support the concept that the pathogenesis of 
CD is related to overexpression of Thl cytokines (Inter- 
feron-y, TNFa) in the gut wall, while UC is linked to a 
dysregulated Th2 response (e.g. Interleukin-5) [3]. How- 
ever, increased expression of TNFa has been reported in 
involved colon in UC [4]. 

Infliximab (formerly known as cA2; Centocor, 
Malvern, PA) is a chimeric immunoglobulin ftp) G1k 
murine-human monoclonal antib ody developed as a ther- 
apeutic agent for TNFa-mediated diseases [5]. Infliximab 
has been shown to neutralize TNFa effects by blocking 
soluble TNFa and binding to transmembrane TNFa. Ran- 
domized, c ontrolled trials have shown significant clinical 
and endoscopic benefits of infliximab treatment in active 
refractory CD [6, 7]. 

Therapeutic options in steroid-refractory UC are lim- 
ited. Current clinical practice includes the administration 
of cyclosporine and azathioprin, and eventually patients 
have to undergo debilitating surgical resections. 

Subjects and methods 

We performed an open-label pilot study of infliximab in 
six patients with severe active UC despite high doses of intra- 
venous steroids. Two male and four female patients (age range: 
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22-76) with a disease duration ranging from 2 months to 11 
years presented with pancolitis. The criteria of Lockh art-Mum- 
mery and Morson were used to establish the diagnosis of ul- 
cerative colitis and to distinguish this form of colitis from 
Crohn's colitis [2]. UC clinical activity was assessed according 
to Lichtiger et al. [8]. Patients were eligible to enter the study 
if they had no response to intravenous corticosteroid therapy 
(equivalent to a daily dose of 1.5 mg/kg prednisolone) after 
seven or more days [8]. After they had given informed consent, 
the patients received a single infusion of 5 mg/kg infliximab as 
a two-hour infusion. In five patients colonoscopy with biopsies 
was performed before treatment and on day +7. In addition to 
H&E stains, immunohistochemistry was performed with anti- 
bodies directed against CD3, CD4, CD8, CD20, and CD68. 
Neutrophils were identified by staining for naphthol AS-D 
chloro acetate -es terase (NASD). Apoptosis was assessed by ter- 
minal deoxynucleotidy] transferase-mediated dUTP-FITC nick 
end labeling (TUNEL). Positive staining cells were, semiquan- 
titatively assessed in a blinded fashion by an expert gastroin- 
testinal pathologist (T.M.). 

Results 

Patient characteristics are displayed in Table 1 . A sin- 
gle infusion of infliximab resulted in dramatic clinical im- 
provement in all patients within 1-2 days after adminis- 
tration, causing a significant drop in clinical-activity score 
as assessed on day 7 compared to pre-treatment (163 ± 0,4 
[day -1] vs 4,8 ± 0,7 [day 7] P < 0.0001, paired Student's t- 
test). Although two of six patients relapsed by week 4, the 
average clinical-activity score remained markedly im- 
proved compared to pre-treatment (7.7 ± 2.2, [day 28] 
P < 0.01). The other four patients remained in clinical re- 
mission during the entire follow-up period (median 5.5 
months). Early colonoscopy performed seven days after 
administration of infliximab showed profound endoscopic 
improvement of inflammation compared to pre-treatment. 
Representative endoscopic images are shown in Fig. 1. 
H&E stains of colonic biopsies demonstrated correspond- 



ing reductions of inflammatory infiltrates with disappear- 
ance of crypt abscesses and restoration of mucosal archi- 
tecture (Fig- !)• The cellular composition of the inflam- 
matory infiltrate was assessed semiquantitatively by im- 
munohistochemistry and NASD-staining. No significant 
quantitative changes in T lymphocytes (CD3) and subsets 
(CD4, CD8), B lymphocytes (CD20), and macrophages 
(CD68) were noted (data not shown). However, a marked 
decrease in neutrophils (NASD) was observed (Fig. 1), 
which seemed to correlate directly with clinical improve- 
ment. The number of apoptotic cells identified by TUNEL 
was reduced in the lamina propria upon infliximab treat- 
ment (Fig. 1). 

Discussion 

Six patients with severe UC refractory to high doses 
of steroids were enrolled in our open-label study. The clin- 
ical improvement in all patients within hours after admin- 
istration of infliximab was impressive. Since four of six 
patients experienced long-term remission, treatment with 
infliximab might result in a profound change in the course 
of the disease and points toward a central role of TNFct in 
UC. Thus, the partem of clinical response to infliximab 
might be comparable in CD and UC. As recently reported, 
in chronic-active CD almost 90% of patients initially re- 
sponded to a single infusion of infliximab, with subsequent 
varying durations of clinical remission [9]. 

Regarding the cellular infiltrate, the most prominent 
feature was the decrease in neutrophil infiltration in the 
l amin a propria. A complete disappearance of neutrophils 
and a marked reduction in mononuclear cells has been re- 
ported in chronic-active CD four weeks post iruTiximab 
[7]. In our study, in UC no remarkable alterations in T and 
B lymphocyte and macrophage counts were noted. This 
might be related to the early time-point chosen for re-eval- 
uation after treatment, and a reduction in infiltrating 
mononuclear cells as described in CD might be a more de- 
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Patient 


Sex 


Age 


UC treatment pre infliximab 


Clinic 


al-activity score 


Follow-up 


UC treatment post 
infliximab 










d-1 


d7 


d28 






1 


m 


49 


Prednisolone, metronidazole 


15 


4 


4 


7 months 


. Salazopyrin 


2 




34 


Prednisolone 


17 


4 


15 


7 months 
relapse after 
1 month 


Cyclosporine, 
azathioprine 


3 




76 


Prednisolone, salazopyrin, 
metronidazole, ciprofloxacin 


17 


5 


5 


6 months 


Salazopyrin 


4 


m 


49 


Prednisolone, salazopyrin, 
metronidazole, ciprofloxacin 


15 


5 


5 


5 months 


Azathioprine 


5 




48 


Prednisolone, salazopyrin, 
metronidazole 


17 


8 


14 


5 months 
relapse after 
1 month 


Cyclosporine, 
azathioprine 


6 




22 


Prednisolone, salazopyrin, 
azathioprine for 3 months 


17 


3 


3 


4 months 


Azathioprine 
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layed effect of infliximab treatment in UC. Furthermore, 
our data indicate that enhanced apoptosis of inflammatory 
cells, especially mononuclear cells, might not have a 
prominent role seven days post treatment. The decrease of 
apoptotic cells in the gut wall upon infliximab treatment 
might simply be related to the decrease in the absolute 
numbers of short-lived neutrophils. 

Especially the potential long-term response of TNFa 
neutralization by infliximab challenges the view of UC as 
a Th2-mediated disease [3]. In contrast, a solely short- 
lived response toward infliximab could be argued in the 
Th2 concept as a blockade of a common final inflamma- 
tory pathway, leading to abrogation of acute inflammatory 
effects. 

The data reported herein from a pilot study of inflix- 
imab in severe, active steroid-refractory UC might point 
toward a novel efficacious treatment option, and thus 
raises the need for a large, controlled trial. While this man- 
uscript was under preparation, Sands et al. and Chey et al. 
reported comparable data on the efficacy of infliximab in 
severe, active steroid-refractory UC patients [10-12]. Two 
scenarios for the use of infliximab in UC might be antic- 
ipated: First, as an alternative regimen for cyclosporine, 
with the potential advantage of fewer side effects, and sec- 
ond, as a bridging therapy until the onset of action of aza- 
thioprine. 
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